A fast, simple and sensitive method for the detection and quantification of detergent-resistant membranes.
The aggregation of the T cell receptor and other signaling molecules leads to the formation of large molecular activation clusters in the cell membrane. These molecular clusters are associated with a high concentration of cholesterol, sphingomyelin and gangliosides and were referred to as lipid microdomains. Electron microscopy studies of viable cells indicate that distinct subgroups of lipid microdomains exist and they contain different types of signaling molecules. Lipid microdomains are insoluble in ice-cold solutions containing detergent and are also referred to as detergent-resistant membranes (DRM). Currently, sucrose density centrifugation is the standard method for DRM isolation. Cholera toxin B subunit (CTB) is a specific ligand for ganglioside GM1 and can be used for the detection of GM1 containing DRM. In this paper, we describe a new and simple method for quantification of GM1 associated with DRM. We used a CTB-horseradish peroxidase (HRP) conjugate and 2,2'-azino-di-3-ethyl-benzthiazoline-6-sulfonic acid (ABTS) for the detection of DRM in floating fractions of a sucrose density gradient. Absorbance values (A(405)) were determined using a microtiter plate and an ELISA plate reader. The linear range for the HRP-ABTS reaction was determined in the presence of lysis buffer and sucrose concentrations up to 40%. Linearity of the assay was determined over a wide range (5-1000 microU peroxidase activity per well) in a single experiment and the limit of detection of this method was approximately 10 ng of CTB per gradient fraction. The method is nonradioactive, rapid and easy and can be used for the analysis of DRM resident proteins. We applied this method to Jurkat T cells and after centrifugation observed the existence of DRM floating to 5%/30% sucrose interface. After separation of the sucrose gradient, we identified a large GM1 content in the corresponding fractions 4 to 6. The presence of protein in these fractions was confirmed by silver-stained polyacrylamide gels. We confirmed the presence of adaptor molecules (LAT) and Src kinases (Lck) in the DRM containing fractions 4 to 6.